Receptor compartmentalization and trafficking at glutamate synapses: a developmental proposal.
This article focuses on NMDA receptor subunit changes that occur in the forebrain and midbrain during development, namely the switch from predominance of NMDA receptors rich in NR2B subunits to that of NMDA receptors rich in NR2A subunits. We review the potential roles in brain plasticity of two membrane-associated guanylate kinases (MAGUKs), SAP102 and PSD95, which form a scaffold for the ion-passing glutamate receptors at the postsynaptic density, and we consider the known functional significance of these molecules in subunit switching. In addition, based on recent analyses of the synaptic location of glutamate receptors, activity-dependent changes in developing visual neurons, and extensive data on MAGUKs, we propose a model of glutamatergic synaptic differentiation. In this model, different NMDA receptor scaffolding and signaling complexes effect the trafficking and synaptic localization of NR2A-rich and NR2B-rich receptors, leading to tangential compartmentalization of these receptors and their movement between synaptic and extrasynaptic compartments.